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(54) Title: SYSTEM FOR CONVERTING HEAT ENERGY, PARTICULARLY FOR UTILIZING HEAT ENERGY 
OF THE ENVIRONMENT 




(57) Abstract 

System for converting heat energy of a source of practically nonlimited capacity, particularly for utilizing heat ener- 
gy of the environment, comprising a closed heat pump circuit connected to actuating means (3) for energizing them, wher- 
ein the heat pump circuit includes evaporating means (1) receiving heat energy of an outer medium for converting a liquid 
into vapour, compressing means (2) for increasing pressure of the vapour and condensing means (4) for restituting liquid 
from the compressed vapour, the system being furnished with an energy output terminal. The essence of the proposed sys- 
tem lies in comprising a closed driving circuit being in thermal contact with the condensing means (4), producing thereby a 
superheated vapour for energizing the actuating means (3), the driving circuit including means for condensating the super- 
heated vapour leaving the output of the actuating means (3) and transporting means (6) for forwarding the liquid to the 
condensing means (4). The invented system is capable of utilizing the heat energy of environment without any input from 
an outer energy source based on electric network or fossil fuel. 
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SYSTEM POR CONVERTING HEAT ENERGY, PARTICULARLY POR UTILIZING 
HEAT ENERGY OP THE ENVIRONMENT 

BACKGROUND OP THE INVENTION 

The invention relates to a system for converting 

5 heat energy* particularly for utilizing heat energy of the 

environment, connected advantageously to a heat energy source 
of practically nonlimited capacity, as the environment, 
comprising a closed heat pump circuit connected to actuating 
means for energizing them, wherein the heat pump circuit 

10 includes evaporating means receiving heat energy of an 

outer medium for converting a liquid into vapour, compressing 
means for increasing pressure of the vapour and condensing 
means for restituting liquid from the compressed vapour, the 
system being furnished with an energy output terminal* The 

15 invented system is capable 'of utilizing the energy of a heat 
source without any input from another outer energy source 
based on electric network or fossil fuel* It is also capable 
of producing energy output disposable for different purposes. 

The energy crisis characterising the world economy 

20 nowadays has resulted in increasing interests to methods and 
apparata of low energy consumption* It is especially desired 
to limit the consumption of the primary energy carriers as 
coal, natural gas and petrol or electric energy produced 
therefrom. The fossil and fissile fuels involve increasing 

25 political and social problems especially because of being 
a potential and dangereous source of pollution* The 
technical revolution which has taken place means also 
elaborating such solutions of different apparata which 
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require low energy consumption and methods of finding new 
energy sources or improving the use of the known ones. The 
.greatest efforts have been made for improving the methods 
of making use of nuclear energy based. on the fissile 
materials and for developing, methods of peaceful utilizing- 
the termonuclear energy. The nuclear energy, however, should 
be produced only in plants realized with high capital 
investments. Thus, it is very important to improve the 
methods of utilizing the solar energy and other disposable 
non-polluting energy sources. 

Especially the solar energy seems to have great 
perspectives. It can be utilized in a relatively simple manner 
by different collectors producing warm water for heating 
buildings and for supplying individual or common consumers 
or by solid-state solar elements. The solid-state elements 
have been improved in a spectacular manner. 

A highly efffe ctive form of utilizing the solar 
energy is the use of heat pumps having increasing importance. 
They are based on the second principle of the thermodynamics 
and assure a relati-eLy high thermal efficiency. By means 
of the heat pumps it is possible to win energy from sources 
characterized by low temperature level, too. 

The construction of the heat pumps corresponds 
to that of the refrigerators: the basic principle is the same, 
however, the direction of energy conversion is reversed. 
In the refrigerators the heat energy extracted from the 
medium is liberated into the environment when cooling. The 
heat pump wins the energy needed for work by cooling a 
favourable medium and this energy can be utilized. The 
basically identical construction of the refrigerators and 
heat pumps comprises compressing means based on mechanical 
or tbermomechanioal principles (compressors or absorbers), 
expansion valves, evaporating units of different types, 
condensers etc. 

It is known that the heat pumps can utilize heat 
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aourcea of temperatures near to that of freezing, ti^ 
quality factor is generally as high as 2,5 to 4 depending 
on the temperature conditions, i.e. they are capable of 
producing power being 2,5 to 4 times higher than the power 

5 required for the work: in every season of the year. 

The heat pumps as mentioned are similar in 
construction to the refrigerators what means that they 
require connecting to a source for energizing the pressure 
transformer, as the motor of the compressor or the heating 

10 unit, of the absorber. The source is generally the connec- 
tion to an electric circuit* This is a solution forced 
by the conditions and this has the disadvantage that the 
heat pump can be used in places wherein the power required 
for work is disposable, e.g. by terminals of an electric 

15 network or in form of an engine. 

This disadvantage can be avoided by the use of 
more complicated system of converting heating energy based 
on the heat pumps which can working in a way independent 
on an outer network or energy source, they require only a 

20 medium of desired temperature level. 

This system can be called heat converter. The 
heat converter comprises a heat pump wherein the heat energy 
of the environment is used for heating a liquid to a 
temperature higher than its boiling point in order to 
25 generate a vapour used as a work medium. The vapour is 
utilized "for actuating a turbine whereby it is possible 
to ensure power required for actuating the compressing means 
of the heat pump, e.g* a compressor. The energy output of a 
such heat converter is of course lower than that of a simple 

30 heat pump, however, the remaining power can moretimes over- 
come the power required by the compressing means, as compressor^ 
or absorber. The known heat converters comprise a heat pump 
and means for actuating the heat pump as a turbine supplied 
by vapour of a liquid of relatively low boiling point. 

35 The heat converters of mentioned construction are 
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shown e.g* in the book of H* Kirn "Warmepumpen n (edited 
by C. P* Mailer, Karlsruhe, 181983)* wherein Pig* 9-1 
on page 148 represents a schematic diagram of a system 
realising a Clausius-Rankine-proeess. 
5 As shown ia-tbe cautioned figure, the heat 

converter realising a Clausius— Rankine-process comprising 
a beat pump and an outer circuit* The heat pump includes 
according to the known principles evaporating means 
receiving a medium carrying a part of the heat energy 
10 of the environment, compressing means, condensing means 

and an expansion valve * The heat deliberated in the condens- 
ing means is transferred by the medium back to the input of 
the heat converter in order to heat the medium supplying the 
outer circuit* This circuit comprises a steam boiler actuat- 
15 ing a steam turbine, a heat exchanger and a recirculating 

pump* The steam turbine drives the compressing means and the 
heat exchanger is capable of transmitting heat energy being 
disposable in the system* The main disadvantage of this 
heat converter, is the low efficiency* It requires relative- 
20 ly high temperature level, in order to work without outer 
energy supply e # g# from an electric network* 

This means, the known heat converter can be 
installed in conditions where it requires no connection 
to an outer power source, e#g* an electric network and 
25 therefore it can be used in a very advantageous way far 

from the electric networks or other suitable power source** ' 
if the required temperature conditions were given* 
SUMMARY OP THE INVENTION 

The object of the invention is to develop a heat 
30 converter system for utilizing of the heat energy with 

improved efficiency and especially to realise a heat converter 
system which can be used in an environment of temperature 
level below 0 °C, up to -20 °C i if desired* 

The further object of the invention is to create 
35 a heat converter system which can work practically independent 
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on solar energy and therefore is capable of working also 

in wintertime • As an example of use can be mentioned that 

the accumulators of a vehicle can be charged thereby in 

a continuous process all the year having an electric circuit 

» 

for charging Another example is the possibility of 
temperature regulation in different types of glass-houses 
in any conditions of the daylight , in every season of the 
year and at a temperature level up to -20 °C, 

Another advantageous field of agricultural use 
Is the power production for irrigation plantar the heat 
converter can be installed according to the conditions 
of the agricultural works. A further advantageous possibility 
is the continuous energy supply for control systems* 

The above mentioned fields of use are* of course, 
shown only by way of example, because the possibility of 
making use of the temperature of the environment for 
producing energy is very advantageous and especially 
without the necessity of connecting the system to an 
outer source of energy* 

The construction of the improved heat converting 
system according to the invention "is in some features similar 
to that of the known heat converters shown above in connec- 
tion with the Clausius— -Rankine-process* The essence of the 
invention lies in the different destination of the known 
elements and therefore in a different arrangement of the 
energy producing elements* This results in an important 
improvement of the efficiency in comparison to the known 
heat converting systems* 

According to the experience and measurements at 
temperature level 20 °C of the environment the heat converter 
according to the invention renders possible to transform 
about 45 % of the heat energy won from the environment into 
heat enei^gy output. At the output terminal the temperature 
of the medium amounts about 90 °C, If the temperature of the 
environment were as high as +100 °C the same circuit gives 
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temperature 90 °C at the output and with efficiency of 
80 %. It should be mentioned that the heat converting 
system of the invention givee a considerable amount of 
energy at the output which can be used for selected 

purposes* 

Hence, the invention is an improved system 
for converting heat energy, particularly for utilizing 
the heat energy of the environment, comprising a closed 
heat pump circuit connected to actuating means for 

10 energizing them, wherein the heat pump circuit includes 

evaporating means receiving heat energy of an outer medium 
for converting a liquid into vapour, compressing means for 
increasing pressure of the vapour and condensing means for 
restituting liquid from the compressed vapour,- the system 

15 being furnished with an energy output terminal, and according 
to the invention it comprises a closed driving circuit 
being in thermal contact with the condensing means, producing 
thereby a superheated vapour for energizing the actuating 
means, the driving circuit including means for condensating 

20 the superheated vapour leaving the output of the actuating 
means and transporting means for forwarding the liquid to 
the condensing means. 

It is very advantageous to form the actuating 
means- by an expansie machine, as a vapour turbine which 

25 can be of higher power than required for actuating the 
compressing means* In this case the excess power can be 
utilized by a generator or a turbine for producing electric 



The output of the system can be disposable in 
30 heat exchangers, too, which are arranged either in connection 
with the compressing means or parallel with the actuating 
means* 

The driving circuit can include a conduit arranged 
in the evaporating means or a condenser for condensing the 
35 superheated vapour* 
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BRIEF DESCRIPTION OP. THE DRAWINGS 

The improved ayatem for converting heat energy 
aa propoaed. by the invention will he better underatood 
when conaidered in connection with a more detailed deacrip- 
tion 8howing aome preferred embodimenta by way of examplea 
and with reference to the accompanying drawinga. In the _ 
drawing a 

Figur 1 ia a block diagram of a preferred 

embodiment of the invented ayatem, and 

Figar 2 ia a block diagram of another preferred 

embodiment of the invented system* 
DESCRIPTION OP THE PREFERRED EMBODIMENTS 

The system for converting heat energy proposed 
by the invention (Pig* 1 and 2) comprises a heat pump forming 
as usual a closed circuit and -a driving circuit • The heat 
pump includes evaporating means 1, compressing means 2, 
connected to actuating means 3 forming a part of the driving 
circuit, condensing means 4 and espanding means 5 connected 
in series* The heat pump and the driving circuit form two 
closed circuits, wis rein appropriate liquids can be circulated 
The heat pump is - built-up according to the well-known 
priciples. The compressing means 2 can be constituted by 
a compressor driven by an engine or an absorber unit receiving 
heat energy generated by a heater. This means that the 
actuating means 3 are either an engine or a source of 
electric current comprising e.g# a generator driven by 
the engine « Of course, in given conditions it can be useful 
to Join more compressors into one cascade according to the 
known principle of the refrigerators . The condensing means 
4 form a condenser with or without moving parts, e # g# a 
surface condenser or a mixing condenser* The embodiment 
selected depends always on the given circumstances. 

The expanding means 5 can be consisted e*g* of 
an expansion valve* This is an injection unit which forwards 
a liquid medium into the evaporating means 1, where this 
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liquid ia evaporated by the heat extracted from the medium 
circulating from an input 7 and an output 8 in order to 
ensure the energy input of the invented system. 

The actuating means 3 as mentioned are included 
into a driving circuit comprising an evaporating part being 
in thermal contact with the condensing means 4. In this 
part a suitable liquid is converted into vapour for - 
supplying the actuating means 3* The vapour leaving the 
actuating means 3 should be condensed in an appropriate 
way, e.g. by means of a condenser 10 (Pig. 2) of appropriate 
construction or by a conduit arranged in the evaporating 
means 1 (Pig* 1) whereby the medium and the heat pump can 
take part in condensing gas leaving the actuating means 
3 into liquid transported in the dsiving circuit by transpor- 

ing means 6. 

The system as invented has an energy output 
terminal whereby disposable energy can be gained for further 
use* The energy delivered at the energy output terminal 
depends on the outer conditions and the construction of 
the system. Talcing into account the efficiency of the 
means used in both circuits the output can be as high 
as the input or higher depending on the quality factor 
of the system and the outer conditions. 

The actuating means 3 should comprise at least 
a unit ensuring power which is necessary for actuating the 
compressing means 2 and the transporting meaifs 6. As mention- 
ed* compressing means 2 can be consisted of usual equipment 
of refrigerators, as compressor or absorber modified 
according to given conditions, if necessary. The 'compressor 
needs in driving, because it comprises a piston driven by a 
shaft which should be rotated. The absorber can work under 
heating which is ensured generally by electric current. 
Therefore it is an advantageous solution to apply an engine 
for driving either the shaft of the compressor or -a generator 
producing electric current. 
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The power of the actuating means 3 can considerably 
overcome the power needed by. the compressing means 2. The 
actuating means 3 constituted by an expansile machine, 
particularly a vapour turbine are very effective under 

5 given conditions* The turbine' can be applied e.g. for driving 
a generator producing electric current. 

Another possibility is to include a heat exchanger 
either parallel to the actuating means 3. or in immediate 
heat contact with the condensing means 4, depending on 

10 the circumstances. In this way the output energy is gained 

in form of heat energy. 

The system as invented operates as follows. 
The heat pump and the driving circuit should be 
filled with appropriate heat transfer substance. In the 

15 heat pump this substance can depend also on the kind of the 
compressing means applied, because in case of absorber 
ammonia should be preferred. When relying on compressor 
the veLl-known freon-based compositions can be also used. 
* The driving circuit can be filled also with appropriate 

20 freon-based composition or other substance. 

The liquid filled in the heat pump evaporates 
in the evaporating means. 1 gaining heat from the environment 
by cooling the medium supplying the proposed system. The 
vapour is transported to the condensing means 4. wherein 

25 the heat energy accumulated in it is deliberated and transferred 
to the medium circulating in the driving circuit. The vapour 
enters -the condensing means 4 under increased pressure ensured 
by the compressing means 2 wherein its energy can be deliberat- 
ed by condensation* This energy results in evaporating liquid 

30 circulated in the driving circuit. The vapour gained serves 

as active medium to energizing the actuating means 3 ensuring 
power supply to the compressing means 2, transporting means 
6 and if necessary, condenser 10. This vapour can- energize 
also the expaosi© machine ensuring the energy output of the 

35 system. If desired, the energy output can be realised by heat 
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exchangers being in heat contact with the condensing means 
4 or in parallel connection to the actuating means* 

The vapour leaving the actuating means 3 and 
heat exchanger, if used, should he condensed. This is 

5 assured by the condenser 10 or a pipe arranged in the 
evaporating means 1 # The last way the efficiency of the 
entire system can be improved, however, this is a relative- 
ly little improvement only* 

The system as mentioned can comprise ammonia 

10 in the heat pump and freon-12 in the driving circuit* The 
qality factor of the heat pump amounts 2,6 at -20 C, 
3,5 at +20 °C* This means that the driving circuit realised 
with, efficiency at least about 50 % as proposed by the 
invention can supply even in temperature -20 °C power 

15 enough for energizing the compressing means 2* Of course 
the proposed system should be started in an appropriate 
way: the compressing means -have to be driven by another 
source during starting until the power ensured by the driving 
circuit reaches a level required for maintaining the continuous 

20 work of the heat pump* 

According to the experience and measurements at 
temperature level 20 °C of the environment the heat converter 
according to the invention renders possible to transform about 
45 % of the heat energy won from the environment into heat 
25 energy output* At the output terminal the temperature of 
the medium amounts about 90 °C. If the temperature of the 
environment were as high as +100 °C the same circuit gives 
temperature 90 °C at the output and with efficiency of 80 %. 
It should be mentioned that the heat converting system of 

30 the invention gives .a considerable amount of energy at the 
output which can be used for selected purposes* 

Prom the above description it should be understood 
that different systems equivalent to those given above will 
be within the scope of the claimed invention and such systems 

35 comprise units and means depending on the conditions of 
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application and the given circumstances - the units and 
means can be chosen from a relatively wide class of 
different embodiments, taking into account information 
mentioned above* Of course, the embodiment realised should 
depend on active media used in the heat pump and the 
driving circuit and according to it the different means 
and units can be selected. 
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CLAIMS: 

1. System for converting heat energy , particular- 
ly for utilizing heat energy of the environment, comprising 
a closed heat pump circuit connected to actuating means for 
energizing them, wherein the heat pump circuit includes 
evaporating means receiving heat energy of an outer medium 
for converting a liquid into vapour, compressing means for 
increasing pressure of the vapour and condensing means for 
restituting liquid from the compressed vapour, the system 
being furnished with an energy, output terminal, 
characterized in comprising a closed driving 
circuit being in thermal contact with the condensing means 
(4), producing thereby a superheated vapour for energizing 
the actuating means (3), the driving circuit including means 
for condensating the superheated vapour leaving the output 
of the actuating means (3) and transporting means (6) for 
forwarding the liquid to the condensing means (4)» 

m 

2. A system as claimed in claim l t wherein the 
actuating means (3) constitute an expansive machine, particular- 
ly a vapour turbine of power overcoming the power required by 
the compressing means (2) # 

3 # A system as claimed in claim 1, wherein the 
energy output terminal constitutes a heat exchanger (9) 
connected to the condensing means (4)« 

Am A system as claimed in claim 1, wherein the 
energy output terminal constitutes a heat exchanger arranged 
in parallel with the actuating means (3)« 

5^ A system as claimed in any of claims 1 to 4, 
wherein the driving circuit includes a conduit arranged in 
the evaporating means for condensing the superheated vapour. 

6. A system as claimed in any of claims 1 to 4, 
wherein the driving circuit includes a condenser (10) . 

7. A system as claimed in claim 1 or 2, wherein 

the actuating means (3) ere coupled with a generator produci^ 



8502B81A1 I > 



WO 85/02881 PCT/HU84/00067 

- 13 - 



electric current and transporting means (6) are energized 
by electric power produced by the actuating means (3). 



BNSDOCID: <WO 



8S02B81A1 I > 



r 



INTERNATIONAL SEARCH REPORT 

IM.m1i.nd Applic.Uon No PCT/HU 84/00067 




Cla«sifl cation Syatam 



Minimum Ooeumantstlon Saarehad r 

Classification Symbols 




Int. CI. 4 



F 01 K 23/00, 25/00; 
F 25 B 7/00, 11/00, 13/00, 29/00 

Documentation Saarehad othar than Minimum Ooeumantstlon 
to ths Extant that such Doeumants ara Includad In tha Raids Saarehad 



DE, Al, 2 402 557 (HABERLE) 24 July 1975 
(24.07.75), see fig. 2; page 7; page 8, line 
1. 

GB, A, 2 073 862 (GLYNWED) 21 October 1981 
(21.10.81), see whole document. 

EP, A, O 055 959 (L' UNITE HERMETIQUE) 

14 July 1982 (14.07.82), see whole document. 

DE, Al, 3 010 389 (HETZER) 24 September 
1981 (24.09.81). 

DE, Al, 2 929 995 (AB SVENSKA FLAKTFABRIKEN) 
07 February 1980 (07.02.80). 

FR, Al, 2 304 771 (ENTREPRISE INDUSTRIELLE ) 

15 October 1976 (15.10.76). 



(1,2,5,6) 



(1,2,3) 



(1) 



»0" 

apn 



Special categoriee of cited documents: *• 

^- document defining the o«n»'»' *tete ©* tn * * rt which la not 
consider** to bo of particular relevence 

Miliar document out pubtisnad on or aftor tha international 
filing data . 

document which may throw doubts on priority claim(t) or 
which ia citad to establish tha pubUcation data of another 
citation or other special reason (as specified) 
document referring to en orsi disclosure* use, eihibitlon or 
other means 

document published prior to the international filing data but 
later than the priority date claimed 



-x- 



later document published aftor the International filing deie 
or priority dste and not in conflict with the application Out 
ctted to understand the principle or theory undorl y »nQ »i»e 
invention 

document ot particular ralevenee; the claimed m»«nfto« 
cannot bo considered novel or cannot be considered to 
involva an inventive etep 

documant of particular ralevance;' the claimed iA»a**to* 
cannot be considered to Involve an Inventive step t-e 
document ie combmad with on* or more othar sucn ooco- 
ments. such combination being obvious to a person ss.i.eo 
In the art 

"*7* document member of tha eame patent family 



IV. C I RTtFl CATION 



Oat a o! the Actual Completion of the International Search 

18 March. 1985 (18.03.85) 



International Searching Authority 

AUSTRIAN PATENT OFFICE 




Oats ot Mailing of this International Search Report 

25 March 1985 (25.03.85) 

Signature of Authertaed Officer 



Form PCT/tSA/210 '.eeeond eheet) (January 1MS) 



BNSDOCID: <WO. 



8S02881A._I_> 



Anhang zum Lnternatio— 
nalen Recherchenbericht 
uber die internationale 
Patentanmeldung 

Nr. 

In diesem Anhang sind 
die Mitglieder der 
Patentfamilien der im 



richt angefUhrten 



geben. Oiese Angaben 
dienen rur znr (Jhterich- 
tung und erfolgen ohne 



Annex to the International 
Search Report on Interna- 
tional Patent Application 

No. pct/HU 84/00067 

This Annex lists the patent 
family members relating to 
the patent: documents cited 
in the above-mentioned Inter- 
national search report. The 
Austrian Patent Office is in 
no way liable for these par- 
ticulars which are merely 
given for the purpose of in- 
fer mat ion • 



Annexe au rapport de 
recherche internationale . 
relatif a la demande de 
brevet international - 
n*. 

La presente annexe indique 
les membres de la famille de 
brevets relatifs aux docu- 
ments de brevets cites dans 

* 

le rapport de recherche inter?- 
nationals vise ci-dessus. Les. 
renseignements fournis sont 
donnes a titre indicatif et * 
n'engagent pas la responsa- 
bilite de !• Office autrichien 



Im Recherchenbc 


jricht 


Datum der 


Mitglied(ej 


r) de 


ir 


Datum der 
Verbffentlichunj 


angeftihrtes Pat 
dokument 


;ent- 


Veroffentlichung 
Publication. 


Patent family 




Publication 


Patent document 


; cited 


date 


member (s) 




date 


in search rep 


>ort 


Date de 


Membr e ( s ) < 


de U 


i 


Date de 


Document de br* 


jvet cite 


publication 


famille 


de 




publication 


dans le rapport 




brevet 


s 




- 


de recherc 


:he 












DE-A1-2 402 


557 


24/07/1975 


None 








GB-A -2 073 


862 


21/ 10/ lsol 


None 








EP-A2-0 055 


959 


14/07/1982 


FI-A - 8 


2-0 


033 


O7/07/1982 


-A3- 




29/06/1983 


FR-Al-2 


497 


564 


09/07/1982 








-Bl-2 


497" 


564 


06/07/1984 


DE-A1-3 010 


389 


24/09/1981 


None 








DE-A1-2 929 


995 


07/02/1980 


SE-A -78 


-08 


104 


26/01/1980 


* 






— B - 


429 


990 


10/10/1983 








-C - 


429 


990 


26/01/1984 








FR-Al-2 


434 


265 


21/03/1980 






• 


JP-A2-55 


-49 


517 


10/04/1980 








US-A -4 


292 


809 


06/10/1981 


FR-Al-2 304 


771 


15/10/1976 


LU-A - 


74 


613 


O1/09/1976 


-Bl- * 




18/11/1977 


BE-A1— 


839 


834 


20/09/1976 








SE-A -76 


-03 


453 


22/09/1976 








NL-A -76 


.-02 


920 


23/09/1976 








DE-A1-2 


611 


890 


07/10/1976 








• -B2- 






20/09/1979 f 








-C3- 






22/05/1980-'. 








JP-A2-51 


.-143153 


09/12/1976 • 








US-A -4 


118 


934 


10/10/1978 » 








CH-A - 


606 


777 


15/11/1978 








GB-A -1 


534 


064 


29/11/1978 


• 






CA-A1-1 


068 


119 


18/12/1979 




- 




IT-A -1 


057 


408 


10/03/1982 



« 



BNSDOCID: <WO. 



B5C2BB1A1J > 



